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ABSTRACT: 



A lock which comprises an axially displaceable locking bolt 2, a lock barrel 5 which receives an 
operating key, a cam unit 3 which is rotationally coupled to the lock barrel and operable so as to 
displace the locking bolt between a retracted and an extended (as shown) position, and an 
anti-shock retraction member 14 operable to engage the locking bolt to prevent the forced 
displacement of the locking bolt in the direction of retraction, said member being operably 
coupled to the lock barrel. The lock is particularly for the steering column of a vehicle. 
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(54) A lock 

(57) A lock which comprises an axialiy displaceable locking bolt 2, a lock barrel 5 which receives an operating 
key a cam unit 3 which Is rotationally coupled to the lock barrel and operable so as to displace the locking bolt 
betCveen a retracted and an extended (as shown) position, and an anti-shock retraction member 14 operable to 
engage the locking bolt to prevent the forced displacement of the locking bolt in the direction of retraction, 
said member being operably coupled to the lock barrel. The lock is particularly for the steering column of a 
vehicle. 
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At least one drawing originally filed was informal and the prim reproduced here is taken from a later filed formal copy. 
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2298229 



The present invention relates to a lock which 
incorporates a locking bolt that is withdrawn by rotation of 
an operating key, in particular a steering column lock for a 

notor vehicle. 

One form of steering column lock for a motor vehicle 
operates by engaging a locking bolt in an axial slot defined 
in the shaft of the steering column on withdrawl of an 
operating key, usually the ignition key of the vehicle. 
This engagement of the locking bolt in an axial slot 
prevents rotation of the shaft to which the steering wheel 
is attached, and thus acts as an "anti-theft" mechanism. 

However, certain designs of steering column lock, 
generally those in which the lock barrel is displaced 
axially on key insertion, can be readily defeated. Such 
steering column locks can be defeated by inserting any key 
or blade type implement into the lock barrel in order to 
displace it axially, and then striking the lock body or 
steering wheel in a direction parallel to the axial 
direction of the engaged locking bolt. The striking of the 
lock body or steering wheel induces inertial forces within 
the bolt and causes the locking bolt to retract and become 
disengaged from the axial slot. This is referred to as 
"shock retraction", and once so disengaged the locking bolt 
will remain disengaged allowing the vehicle to be steered. 

The aim of the present invention is to provide a lock 
which cannot be defeated by shock retraction, thereby 
offering enhanced security over the known prior art locks. 
In the present invention, shock retraction of the locking 
bolt is prevented by employing a mechanism which does not 
allow the forced displacement of the locking bolt. 

The present invention provides a lock, comprising: an 
axially displaceable locking bolt; a lock barrel which 
receives an operating key; a cam unit, said cam unit being 
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rotationally coupled to the lock barrel and operable so as 
to displace the locking bolt betveen a retracted and an 
extended position; and an anti-shock retraction member 
operable to engage the locking bolt to prevent the forced 
displacement of the locking bolt in the direction of 
retraction, said member being operably coupled to the lock 
barrel . 

A preferred embodiment of the present invention will 
now be described hereinbelow by way of example only with 
reference to the accompanying drawings^ in which: 

Figure 1 is a part-sectional longitudinal view of a 
steering column lock in accordance with an embodiment of the 
present invention, shown in the locked mode; 

Figure 2 is a view from one end with back plate removed 
of the steering column lock in the locked mode shown in 
Figure 1; 

Figure 3 is a part-sectional longitudinal view of the 
steering column lock, shown in the mode where an operating 
key is inserted in the lock barrel which is in a first 
neutral position; 

Figure 4 is a view from one end with back plate removed 
of the steering column lock in the mode shown in Figure 3; 

Figure 5 is a part-sectional longitudinal view of the 
steering columm lock, shown in unlocked mode; 

Figure 6 is a view from one end with back plate removed 
of the steering column lock in the unlocked mode shown in 
Figure 5; 

Figure 7 is a part-sectional longitudinal view of the 
steering column lock in the mode where the ignition switch 
has been returned to the neutral position with key inserted; 
and 

Figure 8 is a view from one end with back plate removed 
of the steering column lock in the mode shown in Figure 7, 

A steering column lock for a motor vehicle in 
accordance with a preferred embodiment of the present 
invention, and its sequence of operation, is illustrated in 
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Figures 1 to 8. 

The steering colunn lock is housed in a main lock body 
1 and incorporates a locking bolt 2 which is adapted to 
engage in an axial slot 20^ defined in the shaft 20 of a 
-Steering column (not shown) upon withdrawl of an operating 
key 30. The locking bolt 2 is displacable along its axis 
from an engaged or extended position (as shown in Figures 1 
to 4) to a retracted position (as shown in Figures 6 to 8) , 
and vice versa. One end of the locking bolt 2 has an 
opening 2' defined therein in which a cam 3' of a cam unit 3 
is located. The locking bolt 2 is biassed in the direction 
of extension and against the cam 3^ by the action of a 
locking bolt return spring 4. It will be noted that the 
locking bolt return spring 4 has, for clarity, been omitted 
from the longitudinal views in the drawings. In this 
embodiment, the locking bolt 2 is moved from the retracted 
to the extended position by rotation of the cam 2' through 
90^ in a counter-clockwise direction, and returned to the 
retracted position on rotation of the cam 3' through 90^ 
in the opposite, that is clockwise, direction. 

The shaft of the cam unit 3 is connected at one end 6 
in rotation with a lock barrel 5 and coupled rotatably at 
the other end 7 to a -static back plate 8. For clarity, the 
back plate 8 is not shown in the end views in the drawings. 
The said one end 6 of the shaft of the cam unit 3 is located 
in axial slidable fit within an opening 9 defined in one end 
of the lock barrel 5, and a barrel return spring 10 is 
provided in the opening 9 to bias the lock barrel 5 in a 
direction away from the fixed back plate 8. The other end 
of the lock barrel 5 has an opening defined therein in which 
the operating key 30 is located. Preferably, the lock 
barrel 5 is of a conventional type comprising a plurality of 
tiimblers and connected to the cam unit 3 by a square 
sectioned sliding joint. Rotation of the lock barrel 5 
using the operating key causes rotation of the ceoD unit 3 to 
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Which it is connected, and the canming action of can 3' 
brings about the retraction and extension of the locking 
bolt 2. 

The lock also includes a bolt release plunger 11 which 
is biassed towards the locking bolt 2 by a bolt release 
plunger spring 12 and which is adapted to engage with a 
first projection 13 on the locking bolt 2. The operation of 
the bolt release plunger 11 will be described further 
hereinbelow. 

The steering column lock further includes an anti-shock 
retraction mechanism for preventing the shock retraction of 
the locking bolt 2 when engaged in a slot defined in the 
shaft of a steering column. In this embodiment, the 
anti-shock retraction mechanism comprises a pivotal lever 
14. The lever 14 has an extending arm 14' which rides on 
the cam 3' and which is biassed against the cam 3' by a 
lever spring 15. Alternatively, the arm 14' may engage a 
further cam provided on the cam shaft. This anti-shock 
retraction mechanism operates such that when the lock barrel 
5 is in a first neutral position, a free end of the lever 14 
is positioned axially adjacent a second projection 16 on the 
locking bolt 2 in the direction of retraction, and thus will 
prevent the forced retraction of the locking bolt 2. When 
the lock barrel 5 is rotated using the correct operating 
key, the free end of the lever 14 moves away from the second 
projection 16 so as to permit retraction of the locking bolt 
2. The operation of the anti-shock retraction mechanism 
will be described further hereinbelow. 

Figures 1 and 2 illustrate the steering column lock in 
locked mode. The lock barrel 5 is in a first rotationally 
neutral position with no operating key inserted therein. In 
this mode, the locking bolt 2 is engaged under the action of 
the bolt return spring 4 in an axial slot 20' defined in the 
shaft 20 of a steering column. This is the normal 
"anti-theft" mode where rotation of the steering wheel. 
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Which is attached to the shaft 20, is not possible. The 
bolt release plunger 11 is held in a retracted position by 
the lock barrel 5, which is axially displaced away from the 
cam 3' under the action of the barrel return spring 10, and 
the~bolt- release plunger spring 12 is in a compressed state. 

Figures 3 and 4 show the steeing column lock in a mode 
where an operating key 30 is inserted in the lock barrel 5 
and the lock barrel 5 is in the rotationally neutral 
position. In this mode, the lock barrel 5 is axially 
displaced towards the back plate 8 and is held in that 
position by an escapement mechanism (not shown) which 
compreses the barrel return spring 10. The bolt release 
plunger 11 is unequally axially displaced in relation to the 
axial displacement of the lock barrel 5 owing to contact 
with the locking bolt 2. It is in this mode that 
deficiencies occur in the known steering locks. In the 
known steering locks, a sharp blow to the lock body in a 
direction contrary and axially parallel to the engaged 
position of the locking bolt 2 (shown by arrow A in Figures 
3 and 4) causes the locking bolt 2 to retract. The locking 
bolt 2 once so retracted would remain in the retracted 
position. This is because when the locking bolt 2 is forced 
to the retracted position the bolt release plunger 11 would 
be displaced under the action of the bolt release plunger 
spring 12 to a position against the first projection 13 and 
thus prevent its return to the engaged position. In this 
embodiment, this forced or shock retraction is prevented by 
the provision of the lever 14 which acts to stop the locking 
bolt 2 from retracting sufficiently in this mode for the 
bolt release plunger 11 to engage with the first projection 
13 on the locking bolt 2 and maintain the locking bolt 2 in 
the retracted position. 

Figures 5 and 6 illustrate the steering column lock in 
a mode in which starting and steering of the vehicle to 
which it is attached are permitted. In this mode, the lock 
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barrel 5 and cam unit 3 which is connected in rotation 
therewith have been rotated through 90^ in a 
counter-clockwise direction. This rotation of the lock 
barrel 5 to a second position has resulted in the retraction 
of the locking'^bolt 2 to permit steering of the vehicle and 
would also have operated an ignition switch (not shown) 
which is driven by a cam on the cam unit 3. This retraction 
of the locking bolt 2 results in compression of the bolt 
return. spring 4. In this mode, the anti-shock retraction 
lever 14 has been oriented so as to permit retraction of the 
locking bolt 2. Rotation of the lever 14 has been effected 
by the camming action of the extending arm 14' of the lever 
14 on the cam 3 ' . The arm 14 ' preferably extends 
orthogonally. This rotation of the lever 14 results in 
compression of the lever spring 15. The bolt release 
plunger 11 has also been axially displaced under the first 
projection 13 on the locking bolt 2 by the action of the 
bolt release plunger spring 12. 

Figures 7 and 8 illustrate the lock in a mode where the 
lock barrel 5 has been rotated in a clockwise direction back 
to the first neutral position. In this mode, the ignition 
switch (not shown) would have been switched off, but the 
locking bolt 2 remains retracted by the action of the bolt 
release plunger 11 under the first projection 13 on the 
locking bolt 2. This feature of maintaining the locking 
bolt 2 in retracted position when the lock barrel 5 has been 
returned to the neutral or off position is an essential 
safety device required by legislation. If this feature were 
not present, the locking bolt 2 would under the action of 
the locking bolt return spring 4 return to its extended 
position, that is be engaged in the axial slot 20' defined 
in the shaft 20 of the steering column, and a driver, who 
had rotated the lock barrel 5 to the neutral position while 
the vehicle was in motion (e.g. to "coast**), would be in the 
extremely dangerous situation of being unable to steer the 
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vehicle. It is only upon withdrawl of the operating key 30 
from the lock barrel 5 that the lock barrel 5 is axially 
displaced by the action of the barrel return spring 10 to 
its original position (as shown in Figure 1) . This axial 
displacement of the lock barrel 5 withdraws the bolt release 
plunger 11, causing the locking bolt 2, driven by the bolt 
release return spring 4, to engage in the axial slot 20' in 
the shaft 20 of the steering column and thus return the 
steering column lock to its "anti-theft" mode. 

It will be understood that the present invention is not 
limited to the use of a pivotal lever as the anti-shock 
retraction mechanism, but that any mechanism can be employed 
which permits normal use of the locking system and yet 
prevents the forced retraction of the locking bolt. 
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1. A lock, comprising: an axially displaceable locking 
bolt; a lock barrel which receives an operating key; a cam 
unit, said-cam- unit being rotationally coupled to the lock 
barrel and operable so as to displace the locking bolt 
between a retracted and an extended position; and an 
anti-shock retraction member operable to engage the locking 
bolt to prevent the forced displacement of the locking bolt 
in the direction of retraction^ said member being operably 
coupled to the lock barrel. 

2. A lock as defined in claim 1, wherein said cam unit is 
rotatable between a first and a second position, said 
locking bolt being in the extended position when said cam 
unit is said first position and in the retracted position 
when said cam unit is in said second position. 

3. A lock as defined in claim 1 or claim 2, wherein said 
cam unit is located in an opening defined at one end of the 
locking bolt, and a cam thereof rides against a part of the 
opening. 

4. A lock as defined in any one of claims 1 to 3, further 
comprising a first resilient element which biasses said 
locking bolt in the direction of extension. 

5. A lock as defined in any one of claims 1 to 4, wherein 
one end of the shaft of said cam unit is located in axial 
slidable fit within a shaft opening defined in an end of 
said lock barrel. 

6. A lock as defined in claim 5, wherein said one end of 
the cam shaft and said shaft opening are of square section. 
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7. A lock as defined in claim 5 or claim 6, further 
comprising a second resilient element which is located in 
said shaft opening and which biasses said cam unit and said 
lock barrel in opposed directions. 

8. A lock as defined in any one of claims 5 to 7, wherein 
the other end of the cam shaft is rotatably coupled to a 
fixed plate. 

9. A lock as defined in any foregoing claim, wherein a 
part of said anti-shock retraction member is located axially 
adjacent a first projection on the locking bolt in the 
direction of retraction when said locking bolt is in the 
extended position. 

10. A lock as defined in claim 9, wherein said member 
comprises a pivotal lever a free end of which is located 
axially adjacent said first projection when said locking 
bolt is in the extended position. 

11. A lock as defined in claim 10, wherein said pivotal 
lever includes a part which rides on said or other cam of 
said cam unit and said free end of the lever is moved to or 
away from said first projection on rotation of the cam unit. 

12. A lock as defined in claim 11, wherein said part is an 
extending arm. 

13. A lock as defined in claim 11 or claim 12, further 
comprising a third resilient element which biasses said 
pivotal lever against said or other cam. 
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14* A lock as defined in any foregoing claim, further 
comprising a bolt release plunger which is adapted to 
maintain the locking bolt, once retracted, in the retracted 
position until the operating key is withdrawn from the lock 
barrel* 

15. A lock as defined in claim 14, wherein the bolt release 
plunger engages a second projection on the locking bolt. 

16. A steering column incorporating a lock as defined in 
any foregoing claim, wherein said locking bolt engages a 
steering coliomn shaft. 

17. A lock substantially as hereinbefore described with 
reference to the accompanying drawings. 
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